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This module outlines your role as a technician that services and repairs Apple products. 
It presents the Apple repair strategy, explains the service technician’s responsibilities to 
Apples customers, lists the resources available to service technicians, and describes 
Apple computers and peripheral products that service technicians must be able to 
recognize and repair. 

By the end of this module, you should be able to: 

e Identify the major Apple products 

¢ Match compatible peripheral devices to Apple II and Macintosh computers 

e Identify Apple repair strategy and the role played by service technicians 

e Identify the resources Apple provides to Apple service technicians 


The Skills Checklist following this Module Introduction lists, in detail, the tasks you 
should be able to perform upon completion of this module. 


The Module Test - This written test will help you verify that you can perform the 
tasks outlined in the Skills Checklist. 


Prerequisite Exam - Consisting of hands-on and written items, this test will verify that 
you have mastered the module skills listed and are ready for the Lab part of this course. 


Throughout all of the tests and exercises, you will be able to refer to these instructional 
materials and to other Apple reference materials. 
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How the Module Is This module is presented in two parts: 

Organized 
Part 1 — Introduction to Apple Products — describes Apple’s two product families 
and major peripheral devices. The exercise in the last section provides practice 
identifying important Apple products, 


Part 2 — Service Technician’s Role — describes Apple’s modular repair strategy, the 


service technician’s role in the repair process, and the support structure available to the 
technician. 


How to Use this Go through the sections in the order presented. Afterwards, go over the Skills Checklist 
Module and review any sections that you are unsure about. 


Continue with the Skills Checklist on the following page. 
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Skills Checklist 


This is a list of tasks that you should be able to perform at the conclusion of this 
module. The Prerequisite Exam (written and hands-on) will cover these items. During 
the Lab part of the course, you will be expected to be able to perform all of these tasks. 


Before starting the module, you should check the items on this list to see which tasks 


Checklist you can already perform. If you are confident that you can already perform certain 
tasks, you may decide to skip those parts of the module. Or you may decide to try the 
Module Test without going through the module. 
After completing the module, you should check this list to make certain that 
you have mastered all of the skills before you attend the Prerequisite Exam 
and the Lab part of this course. If you feel uncertain about any of these tasks, return 
to the section indicated, review the information, and repeat the hands-on exercises. 
Task Section Where it is Covered 
__~—s«'1..-s Correctly identify the major Apple Introduction to Apple Products 
products, including Apple II and Macintosh 
computers and peripheral devices. 
_._—s-_2«.._‘ Identify if peripheral devices are Introduction to Apple Products 
compatible with a given Apple II or 
Macintosh computer. 
__ 3, Identify Apple’s modular repair strategy and Apple Repair Strategy 
how it impacts the role of service technician. 
____—-4,_ Identify the resources Apple provides Working with Apple: Service and Support 
for handling the four main categories 
of problems encountered by technicians. 
___._—‘5._ Identify the first step in the escalation path Working with Apple: Service and Support 
a technician should follow when gathering 
technical information. 


Continue with the next section — Introduction to Apple Products. 
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To effectively service Apple products, you must: 


e be able to distinguish between different products 
e know which Apple products are compatible (will work) with each other 


This section will familiarize you with the main product lines, major Apple products, and 
describe product compatibility. 


An overview of the entire Apple product family will be presented first. 
In 1977, Apple co-founder Steve Wozniak created one of the first personal computers. 


Wozniak’s Apple I, shown in Figure 1, eventually evolved into the Apple II family of 
personal computers. 
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Figure 1. The Apple | 


With the introduction of the Macintosh in 1984, Apple created a new family of 
computers. Currently Apple manufactures over 20 different products, including 
printers, modems, keyboards, monitors, and hard disks, as well as the Apple II and 
Macintosh computers. As Apple service technicians, you will service all Apple 
products, including those no longer being manufactured. 


The chart in Figure 2 shows the evolution of the main Apple product lines since 1977. 
Seeing how the different products have evolved will help you understand the product 
compatibility issues discussed later on in this section. 
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Figure 2. The Apple Family 
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The two families of computers serve different types of users. Apple II computers are 
designed primarily for education, small business, and home use. They are based on the 
Motorola 6500 family of microprocessors. 


Macintosh computers are designed to serve a wide range of corporate applications, 
particularly in publishing, television, graphic arts, business, and finance. They also 
serve higher education, research, and personal use. They are based on the Motorola 
68000 family of microprocessors. 


The Apple computers may be grouped into four categories: 


Apple II modular 

Macintosh modular 
Macintosh compact 
Macintosh portable 


Compact designs have the monitor's power source and disk drives built into the 
computer. 


Modular designs have detached monitors and a number of expansion slots for interface 
cards, 


Portable designs are compact, lightweight and allow users to travel with their computer. 
The four design types are presented in detail as follows: 
All Apple II computers have a modular design. Disk drives (with the exception of the 


Apple IIc and Apple IIc Plus) and monitors are separate from the computer. Most 
models have expansion slots for add-on cards. 
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Apple Ile 


Figure 3. Apple lle 


Features: 

¢ Keyboard: built-in, 81 keys 

e Disk drives: detached 3.5-inch 800K floppy, and/or 5.25-inch 143K floppy, 

e Microprocessor: Motorola 6502 (later versions use 65C02) 

e Clock speed: 1,02 megahertz 

e Memory: 128K RAM, expandable to 1MB; 16K ROM 

e Slots: 7 multipurpose expansion slots 

° Ports: game port, video jack, audio cassette mini-jacks 

e Monitors: monochrome and National Television Standards Committee 
(NTSC)-compatible color 


Most peripheral devices, such as printers, modems, and disk drives are connected 
through interface cards in the expansion slots. Other interface cards can provide for 
many different kinds of applications, including graphics, music and sound effects. The 
low cost and large base of educational software make this the most popular computer 
in the elementary, middle, and high schools. 
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Apple lic 


Figure 4. Apple lic 


Features: 

e Keyboard: 

e Disk drives: 

e Microprocessor: 
e Clock speed: 

e Memory: 

e Slots: 

e Ports: 

e Monitors: 
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built-in, 63 keys 

built-in 5.25-inch 143K floppy ; 

external 5.25-inch 143K floppy, external 3.5-inch 800K floppy 
Motorola 65C02 

1.02 megahertz 

128K RAM, expandable to 1MB; 32K ROM 

none 

printer, modem, extra disk drive, RGB monitor, mouse/ 
joystick, composite monitor 

monochrome, NTSC-compatible color, and RGB color 


Peripheral ports connect printers, disk drives, modems, and monitors without the need 
for interface cards in expansion slots. The built-in disk drive and the lack of expansion 
slots make the Apple IIc more compact and easier to set-up than the Apple Ile, but less 
flexible. Designed for home and small business use, the Apple IIc has an external 
transformer connected to the power cord and non-standard printer and modem ports. 
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Apple llc Plus 


: Figure 5. Apple llc Plus 


: Features: 
| e Keyboard: built-in, full-sized with numeric keypad 
e Disk drives: built-in 3.5-inch 800K floppy, detatched 3.5-inch 800K floppy, 
detatched 5.25-inch 143K floppy 
e Microprocessor: Motorola 65C02 
e Clock speed: 1.02 or 4 megahertz 
° Memory: 128K RAM, expandable to 1.12 MB; 32K ROM 
e — Slots: none 
e Ports: standard printer and modem ports, extra disk drive, RGB 
monitor, mouse/joystick, omposite monitor 
e Monitors: monochrome, NTSC-compatible color, and RGB color 


This model is much like the Apple IIc, except that it has a larger keyboard, standard 
modem and printer ports, 3.5-inch disk drive, an internal transformer and standard 
power cord. The Apple IIc Plus also has two different clock speeds, allowing it to run 
some applications up to four times faster than the Apple IIc. 
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Apple lias 


Figure 6. Apple Iles 


Features: 
e Keyboard: detached, full-sized, with numeric keypad 
e Disk drives: detached 3,5-inch 800K floppy, 5.25-inch 143K floppy 
¢ Microprocessor: Motorola 65C816 
e Clock speed: 1.0 or 2.8 megahertz 
e Memory: 1MB RAM, expandable to 8 MB; 128K ROM 
© — Slots: 7 
e Ports: printer, modem, disk drive, RGB monitor, game I/O, composite 
monitor, stereo headphone jack, keyboard/mouse 
e Monitors: monochrome, NTSC-compatible color, and RGB color 


The Apple Ics, with its detached keyboard, monitor, and disk drives is the most 
modular of the Apple II family. It features both ports and slots, larger memory, faster 
microprocessor, and enhanced sound and video capabilities. It will run most of the old 
Apple II software plus the new Apple Ilcs software. 
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Compact Macintosh The compact Macintosh design consolidates the monitor, disk drive, and central 
processing unit into one compact and transportable unit. Keyboards are detached. The 
mouse (an input device), is necessary for operation. Peripherals are connected by ports. 
Two of the compact Macintosh models (the Macintosh SE and Macintosh SE/30), have a 
single expansion slot that will support external monitors and other peripheral devices. 


Macintosh 512K 


Figure 7. The Macintosh 512K 
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Figure 8. Back panel of the Macintosh 512K (Note port icons) 


Features: 

e Keyboard: detached (no numeric key pad) 

e Disk drives: built-in 3.5-inch 400K floppy, external 3.5-inch 400K floppy 
e Microprocessor: Motorola 68000 

e Clock speed: 7.886 megahertz 

e Memory: 512K RAM, 128K ROM 

e Slots: none 

e Ports: printer, modem, disk drive, mouse 

e Monitors: built-in, monochrome 


The second Macintosh, the 512K supports only 3.5-inch 400K floppy disks. The 
keyboard cable plugs into a telephone-like connector in the front of the computer. The 
mouse connects to a separate port on the back panel. The first Macintosh (the 
Macintosh 128K) was identical to the 512K except it had 128K of RAM. 
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Figure 9. Back panel of the Macintosh 512Ke 


Features: 

¢ Keyboard: detached (no numeric key pad) 

e Disk drives: built-in 3.5-inch 800K floppy, external 3.5-inch 400K floppy, 
external 3.5-inch 800K floppy 

e Microprocessor: Motorola 68000 

¢ Clock speed: 7.886 megahertz 

¢ Memory: 512K RAM, 256K ROM 

e Slots: none 

e Ports: printer, modem, disk drive, mouse 

e Monitors: built-in, monochrome 


The Macintosh 512Ke differs from the 512K in two ways: 


e the disk drive supports both single-sided 400K floppy disks and double-sided 800K 
floppy disks. 


¢ anew, expanded ROM supports the 800K drive and the hierarchical file system. 
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Figure 10. Macintosh Plus back panel (Note port icons) 


Features: 

e Keyboard: detached, raised, “tactile” keys 

e Disk drives: built-in 3.5-inch floppy, 800K, external 3.5-inch floppy 800K 
e Microprocessor: Motorola 68000 

e Clock speed: 7.8336 megahertz 

° Memory: 1MB RAM expandable to 4MB; 256K ROM 

e Slots: none 

e Ports: modem, printer, SCSI, disk drive, audio, mouse 

e Monitors: built-in, monochrome 


The Macintosh Plus has nearly twice the RAM available in the Macintosh 512K and 
512Ke. The SCSI (Small Computer System Interface) port connects with SCSI devices, 
such as hard drives. Mini-8 connectors (standard serial) have replaced the DB-9 
connectors for the printer and modem ports. 
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Macintosh SE 


Figure 11. The Macintosh SE 


Apple Service Training - April "90 Welcome to Apple Service - 1 5 


WELCOME TO APPLE SERVICE 


—- 


6 


a a 
SE Bus access port ae 


SCSI port 


Disk drive port 


Apple Desktop Bus ports 


Printer port 
Modem port 


Audio jack 


Figure 12. Macintosh SE back panel 


Features: 

e Keyboard: detached, full-sized, with numeric keypad 

e Disk drives: built-in 3.5-inch floppy (800K or SuperDrive 1.44 MB) and 
internal 20MB or 40MB hard disks (also comes with dual 
floppies) external 3.5-inch floppy 800K or 1.44MB 

e Microprocessor: Motorola 68000 

e Clock speed: 7.8336 megahertz 

e Memory: 1MB RAM, expandable to 4 MB; 256K ROM 

e Slots: one 

e Ports: printer, modem, external disk drive, SCSI, 2 keyboard/ 

| mouse, audio 
e Monitors: built-in, monochrome 


The keyboard and the mouse plug into the same port (Apple Desktop Bus) on the back 
panel. The keyboard includes a numeric keypad and “sculpted” keys. The mouse can 
also be plugged into the keyboard The single expansion slot is available for interface 
and add-on cards. The SE comes with two internal disk drives, usually with a floppy 
disk drive and a hard disk. 
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Figure 13. The Macintosh SE/30 
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Figure 14. Macintosh SE/30 back panel 


Features: 

e Keyboard: detached, full-sized, with numeric keypad 

e Disk drives: built-in 3.5-inch 1.44 MB floppy, and internal 40MB or 80MB 
hard disks, external 3.5-inch 1.44MB floppy 

e Microprocessor: Motorola 68030 

e Clock speed: 16 megahertz 

e Memory: 1 or 2 MB RAM, expandable to 8 MB; 256K ROM 

e Slots: one 

e Ports: printer, modem, external disk drive, SCSI, 2 keyboard/ 
mouse, audio 

e Monitors: built-in, monochrome 


From the outside, the SE/30 is almost identical to the SE. Inside it features a newer and 
faster microprocessor, larger memory, a 1.44 MB floppy disk drive, and 40MB hard 
drive in its standard configuration. 
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Modular Macintosh All Macintosh II computers are modular. Although the disk drives are built in, the 
monitors are detached and most models have several expansion slots for add-on cards. 


Macintosh II 


Figure 15. The Macintosh Il 
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Figure 16. Macintosh II back panel 


Features: 

e Keyboard: detached, standard or extended, with numeric keypad 

e Disk drives: built-in 3.5-inch 800K floppy, and internal 40, 80 or 160MB 
hard disks (also comes with dual floppies) 

e Microprocessor: Motorola 68020 

e Clock speed: 15.7 megahertz 

e Memory: 1 MB RAM, expandable to 8MB; 256 ROM 

e Slots: six NuBus 

e Ports: printer, modem, SCSI, 2 keyboard/mouse, audio 

e Monitors: detached monochrome or RGB color available 


The Macintosh II is much larger than the Macintosh SE. It has six, instead of one, 
expansion slots, a faster microprocessor (the Motorola 68020), and supports color 
display. A NuBus card is required to support video. 
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Figure 17. Macintosh IIx back panel 


Features: 

e Keyboard: detached, full-sized, with numeric keypad 

e Disk drives: built-in 3.5-inch 1.44 MB floppy, and internal 40, 80 or 160MB 
hard disks 

e Microprocessor: Motorola 68030 

e Clock speed: 16 megahertz 

¢ Memory: 1 MB RAM, expandable to 8MB; 256 ROM 

e Slots: six NuBus 

e Ports: printer, modem, SCSI, 2 keyboard/mouse, audio 

¢ Monitors: detached monochrome or RGB color available (requires 
NuBus video card) 


The Macintosh IIx from the outside looks identical to the Macintosh II. It has a faster 
microprocessor and comes with a 1.44MB floppy disk drive. 
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Figure 18. The Macintosh licx (shown with the AppleColor Hi-Res RGB Monitor) 
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Figure 19. Macintosh llcx back panel 


Features: 

¢ Keyboard: detached, full-sized, with numeric keypad 

e Disk drives: built-in 3.5-inch 1.44 MB floppy and 40 or 80 MB internal 
hard disks, external 3.5-inch floppy 800K, external 3.5-inch 
floppy 1.44MB 

¢ Microprocessor: Motorola 68030 

e Clock speed: 16 megahertz 

e Memory: — 1 MB RAM, expandable to 8MB; 256 ROM 

e = Slots: three NuBus 

e Ports: printer, modem, SCSI, ext disk drive, 2 keyboard/mouse, 
audio 

e Monitors: detached monochrome or RGB color available 


The Macintosh IIcx is significantly smaller than the Macintosh II. It has three, instead of 
six expansion slots, a faster microprocessor (the Motorola 68030), and a 1.44 MB floppy 
disk drive. A NuBus card is required to support video. 
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Figure 20. The Macintosh IIci (shown with the Portrait Display Monitor) 
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Figure 21. Macintosh llci back panel 


Features: 

e Keyboard: detached, full-sized, with numeric keypad 

e Disk drives: built-in 3.5-inch 1.44 MB floppy and 40 or 80 MB internal 
hard disks, external 3.5-inch floppy 800K, external 3.5-inch 
floppy 1.44MB 

e Microprocessor: Motorola 68030 

e Clock speed: 25 megahertz 

° Memory: 1 MB RAM, expandable to 8MB; 512K ROM 

e Slots: three NuBus 

e Ports: printer, modem, SCSI, ext disk drive, 2 keyboard/mouse, 
audio, built-in video 

e Monitors: detached monochrome or RGB color available 


The Macintosh IIci is similar to the Macintosh IIcx, except that the processor runs at 25 
Mhz and video can be supported through a NuBus video card or directly from the video 


port. 
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Figure 22. The Macintosh Portable 


Features: 

e Input: 

° Disk drives: 

e Microprocessor: 
e Clock speed: 

e Memory: 

e = Slots: 

e Ports: 

e Monitors: 


built-in full-sized keyboard, trackball, optional numeric 
keypad, optional low power mouse 

built-in 3.5-inch 1.44 MB floppy and 40- MB internal hard 
disk (or available with dual floppies) 

Motorola low power 68000 

16 megahertz 

1 MB RAM, expandable to 2MB; 256K ROM 

three NuBus 

printer, modem, SCSI, external disk drive, 1 keyboard/ 
mouse, audio, power adapter, video out 

built-in active matrix LCD display, detached monochrome 
available through Video Adapter 


Portable Macintosh computers run on a battery and have built-in disk drive, keyboard 
and LCD display. The Macintosh Portable uses a built-in track-ball instead of a mouse. 
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Peripheral devices fall into three categories: Input devices, Output devices, and Storage 
devices. 
Input devices put information into the computer. They include: 
e Input controls (keyboards, mouses, joysticks, etc.) 
e Scanners (for inputting images) 
e Modems 


Output devices allow information in the computer's memory to be printed, displayed 
On a screen, or sent over telephone wires. They include: 


e Printers 
e Monitors 
e Modems 


Storage devices take information from the computer memory and store it as electronic 
impulses on disk or tape. They also allow the computer to access information stored on 
disk or tape. They include: 


e Floppy disk drives 


e Hard disk drives 
e CDROM and tape drives 


The following pages illustrate the major Apple peripheral products. 
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Figure 23. Apple 5.25 Drive 


Features: 

e Formatted data capacity: 143 kilobytes per disk 

e Data surfaces: 1 

e Data transfer rate: 250 kilobits per second 

e Disk rotational speed: 299 rpm 

e Tracks per surface: 35 

e Number of read/write heads: 1 ; 
e Weight: 2.17kg (4.78 lb) “ 


The Apple 5.25 Drive is a floppy disk drive that uses removable, single-sided 5.25-inch 
disks to store and retrieve data. The Apple 5.25 Drive is compatible with all Apple II 
computers. The Apple 5.25 Drive is not compatible with Macintosh computers. 
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Figure 24. Apple 3.5 Drive 


Features: 
e Formatted data capacity: 819.2 kilobytes per disk 
e Data surfaces: 2 
e Data transfer rate: 489 kilobits per second 
e Disk rotational speed: up to 590 rpm 
e Tracks per surface: 160 
e Number of read/write heads: 2 
_ e Weight: 1.39kg (3.05 Ib) 


The Apple 3.5 Drive is a floppy disk drive that uses removable, 3.5-inch disks to store 
and retrieve data. The Apple 3.5 Drive is compatible with the Apple IIs, the Macintosh 
512Ke, Macintosh Plus, Macintosh SE and Macintosh SE/30. 
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Figure 25. Apple Data Modem 2400 


Features: 
e Data format: serial, binary, asynchronous, odd, even or no parity 
e Communications standards: 300bps Bell 103 
1200 bps Bell 212A 
1200bps CCITT V.22A/B 
2400bps CCITT V.22bis 
e Transmission modes: full duplex, asynchronous, error corrected 


The Apple Data Modem 2400 is designed to send and recieve data over the public 
switched telephone network. The Data Modem 2400 is compatible with all Apple II 
and Macintosh computers. 
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Apple Scanner 


Figure 26. Apple Scanner 


Features: 

e Type: flatbed 

e Maximumdocumentsize: 8.5 by 14.0-inch 

° Interface: SCSI 

¢ Composition types: line art, halftone, grey scale 
e Output resolution: 75 to 300 dpi 

e Weight: 9,07kg (20 lbs) 


The Apple Scanner captures any two dimensional image that fits on its flatbed scanning 
surface. The result is an image file which can be manipulated in a variety of ways. The 
Apple Scanner is compatible with Macintosh computers that use SCSI. With third-party 
software the Apple Scanner can be used with Apple II computers that use SCSI. 


Apple Service Training - April 90 Welcome to Apple Service - 3 1 


WELCOME TO APPLE SERVICE 


IimageWriter Il 


Figure 27. ImageWriter II 


Features: 

e Print method: dot matrix 

e Print quality: draft, correspondence, near letter quality (NLQ) 

e Printing speed: 250 cps, 180 cps, 45 cps 

e Line feed speed: up to 24 Ips 

e Character format: 12x8 7x8 16x16, 16x8 

e Standard characters: 96 ASCII (alphanumeric and symbols), 28 European 
language, 32 mousetext 

e Weight: 6.7kg (15 Ibs) 


The Apple ImageWriter II is a dot matrix impact printer that is compatible with all Apple 
II and Macintosh computers. 
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Figure 28. ImageWriter LQ 


Features: 

e Print method: dot matrix 

e Print quality: draft, near letter quality, letter quality 

e Printing speed: 250 cps, 145 cps, 115 cps, 90 cps 

e Character format: 12x 8 16x 24 

e Standard characters: 96 ASCII (alphanumeric and symbols), 28 European 
language 

e Line feed speed: up tp 24 Ips 

° Weight: 17 kg (38 lbs) 


The Apple ImageWriter LQ is a wide carriage, impact dot matrix printer. The 
Image Writer LQ is compatible with all Apple II and Macintosh computers. 
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Figure 29. LaserWriter Il 


Features: 

e Marking engine: Canon LBP-SX laser-xerographic 

e Print resolution: 300 dots per inch 

° Printing speed: eight pages per minute 

e Interface: LocalTalk, SCSI, RS-232 and RS-422 

e Paper type: US letter, US legal, A4, B5, envelope cassettes 
° Weight: 20.5 kg (45 Ibs) 


The Apple LaserWriter II is a family of laser-xerographic printers that includes the 
Laser Writer II NT, the LaserWriter II NTX and the LaserWriter SC. The LaserWriter IINT 
and the LaserWriter IINTX are Postscript-based printers that connect to Apple II and 
Macintosh computers through the LocalTalk cable system. The LaserWriter SC is a 
QuickDraw-based printer that connects to Macintosh printers through the SCSI 
interface. 
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Hard Disk SC 
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Figure 30. Hard Disk SC 


Features: 

e Interface: two 50-pin SCSI ports 

e Formatted data capacity: 20, 40, 80, 160MB 

e Data transfer rate: up to 1.25MB per second 
e Weight: 4kg 9 lb) 


The Apple Hard Disk SC series of hard disks provide mass storage for all Macintosh and 
Apple II computers. 
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Tape Backup 40SC 


Figure 31. Tape Backup 40SC 


Features: 

e Formatted data capacity: 38.5MB 

e Data transfer rate: - up to 600 kilobits per second 
e Tape speed: up to 90 ips 

e Rewind time: 27 seconds 

e Interface: two 50-pin SCSI connectors 

° Weight: 3,.3kg (7.3 Ib) 


The Apple Tape Backup 40SC provides nearly 40MB of storage for Macintosh 
computers. Data is stored on industry standard DC2000 tape cartridges. With third- 
| party software, the Apple Tape Backup 40SC can be used with Apple II computers that 
| use SCSI. 
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AppleCD SC 


Figure 32. AppleCD SC 


Features: 

e Data capacity: 656MB, 748MB 

e Interface: two 50-pin SCSI connectors 
e Data transfer rate: 75 blocks per second 

e Disk rotational speed: up to 530 rpm 

e Modes supported: CD-ROM, CD-Audio 

° Weight: 4.0 kg (8.8 lbs) 


The AppleCD SC allows you to access Macintosh data and audio data from standard 
CD-ROM discs. CD-ROM discs store roughly 650MB of Macintosh data. With third- 
party software, the AppleCD SC can be used with Apple II computers that use SCSI. 
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Whenever possible, peripheral devices are designed to work with both Apple II and 

Compatibility Macintosh computers. Many devices, however, work with only one or the other 
product family. The chart on the following page outlines exactly which peripheral 
devices will work with each Apple or Macintosh system. The major compatibility issues 
are summarized below: 


e All Apple printers currently being manufactured will work with both Apple II and 
Macintosh computers. 


e The mouse and keyboards for the Apple Ics and all Macintosh computers except 
the Macintosh Plus are similar and interchangeable. 


e The Apple 5.25 Drive and UniDisk 5.25 Drive work only with the Apple II 
computers. 


e Apple II monitors work only with Apple Il computers. Macintosh monitors work 
only with Macintosh computers. 


38 — Welcome to Apple Service Apple Service Training — April 90 


WELCOME TO APPLE SERVICE 


Introduction to Apple Products 


Keyboards 

Apple Desktop Keyboard ° 
Apple Extended Keyboard e 
Apple Desktop Mouse ° 
Monitors: 

AppleColor RGB 

Apple Monochrome 

Apple Ile Monochrome 

AppleColor Composite 

AppleColor Composite Ile 

High-Resolution Monochrome 

High-Resolution RGB Color 

Portrait Display 

Two-page Display 


Storage devices: 
Floppy drives 
Apple 5.25 Drive 
Disk II 

DuoDisk 

Unidisk 5.25 Drive 
Unidisk 3.5 Drive 
Apple 3.5 Drive 
SuperDrive 

Hard drives 
HD20 SC 

HD40 SC 

HD80 SC 

HD160 SC 

Profile 


Other 
AppleCD SC 
Apple Tape Backup 40SC 


Printers 

ImageWriter ° ° 
ImageWriter II ° ° 
ImageWriter LQ e ° 
LaserWriter II ° ° 
LaserWriter Plus ° ° 
Other 

Apple Scanner ° ° 
Apple Personal Modem ° ° ° @ ° e ° ° 


A=Apple M = Macintosh 


Compatibility Chart -Page 1 
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Keyboards 

Apple Desktop Keyboard 
Apple Extended Keyboard 
Apple Desktop Mouse 


Monitors: 

AppleColor RGB 

Apple Monochrome 

Apple Monochrome 
AppleColor Composite 
AppleColor Composite Ile 
High-Resolution Monochrome 
High-Resolution RGB Color 
Portrait Display 

Two-page Display 


Storage devices: 
Floppy drives 

Apple 5.25 Drive 
Disk II 

DuoDisk 

Unidisk 5.25 

Unidisk 3.5 

Apple 3.5 Drive 
SuperDrive (1.44MB) 


Hard drives 
HD 20SC 
HD 40SC 
HD 80SC 
HD 160SC 
Profile 


Other 
AppleCD SC 
Apple Tape Backup 40SC 


Printers 
ImageWriter 
ImageWriter II 
ImageWriter LQ 
LaserWriter II 
LaserWriter Plus 


Other 


Apple Scanner 
Apple Data Modem 2400 


A=Apple M = Macintosh 
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Continue with the next section — Exercise: Identifying Apple Products. 
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Introduction The following exercise will allow you to practice identifying Apple products. 


Directions Identify the Apple products represented below. Circle the correct answer. 


a) Macintosh Plus a) Macintosh SE/30 
b) LaserWriter IINT b) Tape Backup 40SC 
c) Apple IIcs Cc) Apple Ile 

d) Apple IIc Plus d) ImageWriter LQ 


a) Apple Ics a) Macintosh IIcx 

b) Image Writer II b) AppleCD SC 

c) Apple Scanner Cc) Apple Ile : 
d) —_— Macintosh SE/30 d) Macintosh SE 
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Macintosh Plus 
Macintosh IIci 


Apple IIc 
Apple Tle 
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a) Macintosh SE/30 
b) Tape Backup 40SC 
Cc) Apple Ile 

d) Image Writer I 
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Tape Backup 40SC 
Laser Writer IINT 
Apple IIcs 

Data Modem 2400 


a) ImageWriter II 
b) AppleCD SC 

c) Hard Disk 40SC 
d) Image Writer LQ 
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9. 10. 

a) Macintosh IIx a) ImageWriter II 

b) Apple 3.5 Drive b) Tape Backup 40SC 
iC) Apple 5.25 Drive ©) Apple 3.5 Drive 

d) Apple Scanner d) Apple IIc Plus 


a) Hard Disk 40SC a) Macintosh SE/30 
b) Laser Writer IINT b) Apple IIcs 

Cc) Apple Ile Cc) AppleCD SC 

d) ImageWriter LQ d) Apple 5.25 Drive 
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13. 14. 

a) Apple Ile a) Apple Scanner 
b) Tape Backup 40SC b) Apple 3.5 Drive 
Cc) Apple Ics C) Apple Ile 

d) Data Modem 2400 d) Laser Writer IINT 


Check your answers against the ones listed on the next page. 
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(Answers) 


Apple Products 1) C-Apple Ics 
2) B-Tape Backup 40SC 
3) D- Macintosh SE/30 
4) A- Macintosh IIcx 
5) B- Macintosh IIci 
6) D-ImageWriter II 
7) B-LaserWriter INT 
8) D-ImageWriter LQ 
9) C-Apple 5.25 Drive 
10) C - Apple 3.5 Drive 
11) A- Hard Disk 40SC 
12) C- AppleCD SC 
13) D - Data Modem 2400 
14) A- Apple Scanner 


Continue with the next section — Apple Repair Strategy. 
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Introduction This section explains the Apple repair strategy, how Apple products are designed for 
fast and easy repair, and the major steps for exchanging faulty parts. At the end of this 
section, you will have an overview of the repair process and your role in it. 


Apples Repair The concept behind the Apple repair strategy is simple: 
Philosophy 


Provide the customer the best quality service at the cheapest price in the 
shortest time possible. 


This means: 


¢ Designing products that are easy to service 
e Automating the repair process to save time and labor costs 
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Repair Process 


Step 1: Fault Isolation 
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Apple 
repairs 
defective 
module 


Apple sends 
a good module 
back to 
Technician 


Figure 33. The Apple repair cycle 


Isolate 
defective 
module in 
Customer's 
equipment 


Technician 
sends 
defective module 
back to Apple 


Technician 
removes 
defective module 
from 
Customer's 
equipment 


Apple products are built from replaceable modules. If they fail, modules can be 
removed quickly and easily. Many modules are designed to snap into place. Usually 
you can remove or install one without using a screwdriver or other tools. 


Apple service technicians diagnose and repair a product to the module level. Faulty 
modules are isolated and then repaired to the component level using an automated 
process at Apple’s repair facility. The main steps of the repair process are shown in 


Figure 33 and outlined as follows: 


The service technician first isolates the problem to the module level. For example, the 
problem in the power supply. The faulty module (the power supply) is then removed. 
There is no need to isolate the faulty component within the module. 
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Step 2: Module Swap The faulty module is replaced as a single unit from the technician’s supply of spare 
modules. 


Step 3: Shipping A Service Repair Order (SRO) is filled out, requesting either a new or repaired module 
replacement. The entire module is then shipped to the Apple repair facility. 


Step 4: Resupply New or reworked modules are sent back to the technician to replace the ones used in 
the module swap. 
By keeping a stock of modules on hand, technicians can accomplish speedy repairs at 
minimal cost to the customer, 

Step 5: Repair At the Apple repair facility, automated test equipment diagnose and repair modules in a 


fraction of the time it would take a single technician. The repaired module is placed in 
Apple’s store of reworked modules. These modules must meet new product quality 


standards, 
Component Level Service technicians occasionally perform component level repairs on some Apple 
Repair products, These are cases in which: 


e the unit is no longer under warranty, and 


e — the faulty component is one of the few designed to be easily replaced, such as a 
battery or a non-soldered ROM chip 


Under those conditions it is more cost-effective to isolate and replace individual 
components instead of an entire module. 


Continue with the next section — Your Role: Service and Support. 
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The automation of the repair process has changed the role of the Apple service 
technician. Service technicians spend less time repairing individual components and 
more time providing a broad range of technical support to Apple customers. In many 
ways technicians act as Apple representatives when working with customers. 

The responsibilities of Apple service technicians fall into two broad categories: 
Technical Service and Customer Support. 

All Apple service technicians must be able to: 

e Identify each Apple product and describe its main function 


e Diagnose and repair each Apple product, to the module level 


e Access technical information as needed from the Apple publications, AppleLink 
libraries, and appropriate Apple personnel 


e Set up and configure Apple and third-party personal computer systems 


In addition, service technicians are expected to: 

e Perform hardware and software upgrades 

e Enforce Apple warranties and service policies 

¢ Provide customer support both in person and over the phone 

e Interact with customers in a professional manner 

Service technicians are often the only contact a customer has with Apple after making a 
purchase. How a technician interacts with a customer can have a direct bearing on 
Apple’s public image as well as the technicians own service department. Apple service 


technicians are expected to handle all problems, including problematic customers, in a 
professional manner. 
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Service and Support 


Apple’s Role Apple supports service technicians with a variety of resources, including training, 
procedural manuals, the AppleLink communication and information network, and 
regional support personnel. The next section looks at the Apple support structure and 
how service technicians work with it. 


Continue on to the next section — Working with Apple: Service and Support 
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Service and Support 


Introduction The key to providing efficient service and technical support to your customers is 
understanding how to access information and get assistance from Apple. For example, 
you need to know where to get your technical questions answered quickly, how to 
order spare parts, where to get training on newly-released products, and who to contact 
when an account is having trouble. Through its support staff, AppleLink 
communications network, training and reference materials, Apple can provide 
assistance with virtually any service or technical problem. 


AppleLink AppleLink, Apple’s communication and information network, is the cornerstone of 
Apple’s support structure. AppleLink allows Apple employees, resellers, and 
technicians to communicate through an electronic mail system via computer and 
modem. AppleLink also provides its users access to large databases of technical and 
service information (called libraries and bulletin boards). | 


Much of the support Apple provides service technicians comes through AppleLink. 
Therefore, all Apple service technicians must use the AppleLink system. You will learn 
how to use AppleLink during the lab part of this course. 


Regional Support Regional Support Centers represent another main source of support for service 
Centers technicians. Apple personnel at these centers provide training, technical support, and 
administrative support to technicians in their region. 


Regional Support Centers of North America are shown in Figure 34. 


Figure 34. Regional Support Centers in the North America 
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Regional Support Centers are located in : 


San Jose, California 
Charlotte, North Carolina 
Rolling Meadows, Illinois 
Toronto, Ontario 


Most problems facing service technicians can be grouped into four categories: 
Technical, Administrative, Training, and Service. Apple provides a support group for 
each type of problem. 


You can obtain technical information from three main sources: 


e Apple publications, like the Technical Procedures 

e AppleLink libraries and bulletin boards 

e Apple Technical support staff stationed at the Regional Support Centers throughout 
North America. 


The Apple Service Technical Procedures manuals contain information for 
troubleshooting, adjusting, and taking apart Apple products. In most cases the 
Technical Procedures are all you will need to make a repair. 


Note: A comprehensive survey of Apple reference materials for service technicians will 
be presented later in this course. You will use these materials in the lab part of this 
course. 


Technical information not contained (or not easily accessed) in the Technical 
Procedures, can be obtained by searching the relevant AppleLink databases, 


If searching Apple Technical publications and AppleLink libraries and bulletin boards 
fails to produce an answer, you can use AppleLink to send your questions directly to 
Apple technical support staff at one the regional centers. 


If you have an unusual or pressing problem, you can call the regional support center 
and talk directly to a technical support staff member. 
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Escalation Path The search for technical information should always follow these steps: 


1. Search the available print references that you have available on site, such as the 
Technical Procedures, 


2. Search the AppleLink libraries and bulletin boards. 


3, Send your technical questions via AppleLink to the technical support staff stationed 
at the regional support center nearest you. 


4. Contact the support staff directly by phone. 


(Directions for contacting regional support sites are contained in the Apple Service 


Programs manual.) 
2. Administrative You will need administrative support to obtain spare modules and parts, and to get 
Support answers to policy questions, such as Apple warranty validation, reporting procedures 


for warranty reimbursement, AppleCare, status of Service Repair Orders and so on. 


Administrative Support is provided in three ways: 


e The Apple Service Program manual outlines Apple’s policies for warranty repairs 
and reimbursements, administrative procedures such as the Service Repair Order, 
and pricing information. 


e Service libraries and bulletin boards on AppleLink contain current Service and 
Support notices, AppleCare information, and other Service related articles. 


e Service Administration staff stationed at regional support sites can be contacted by 
AppleLink or by telephone. 


Escalation Path When you need information concerning administrative policy or procedure, follow 
these steps: 


1, Begin with the Apple Service Programs manual. 
2. Search the relevant AppleLink libraries or bulletin boards. 


3. Contact the support staff at the Regional Support Center nearest you. 
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Service and Support 


Technical and service training is available through your Regional Support Center. This 
includes self-paced and interactive “home-study” courses as well as in-class hands-on 
instruction. In-class training, such as the second portion of this course, is held at 
Regional Support Centers, 


Information on training is available from three sources: 


e The Apple Service Programs manual 
e AppleLink bulletin boards 
e Training staff at the regional support centers (by phone or AppleLink) 


From time to time, problems arise which require special treatment. For example, if 
technicians notice a trend developing with defective modules they should alert the 
Customer Service Manager. The Customer Service Manager will either handle the 
problem directly or else get assistance from appropriate manager within the Customer 
service Organization. 


The Customer Service Organization can sometimes play an important role in providing 
support to the service technician. Although most of your contact with Customer Service 
will be through your Customer Service Manager, it is helpful to understand who the 
principal managers are and how they can help. 


e Regional Customer Service Manager ensures that service technicians are trained 
and certitied and that service providers in the region are complying with Apple 
service standards, 


¢ Customer Service Engineer is called in to help the RCSM when service providers 
are experiencing significant technical problems. 


e Operations Customer Service Manager oversees both the RCSM and the CSE. 
Note: Apple's organizational structure is dynamic, job titles are sometimes changed 
and responsibilities reassigned. New positions are created and old ones removed. In 


general, however, the positions and functions described here will remain relatively 
constant. 


Continue with the Module summary. 
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Introduction This module introduced you to Apple products and gave you an overview of the Apple 
repair process. You learned how Apple products are designed for easy repair and the 
kind of support Apple provides service technicians. You also learned the basic things 
each service technician is expected to do. 


Apple Products There are four main product lines or families: Apple II, Compact Macintosh, Modular 
Macintosh and Portable Macintosh. The compact design features built-in disk drives, 
power source and monitors. The Apple II and Macintosh modular design have 
detached monitors and expansion slots. The portable design runs on a battery and has 
a built-in display, disk drives and keyboards. 


Peripheral devices, such as printers and disk drives, are designed to work with as many 


Apple II and Macintosh computers as possible. However, some peripheral devices, 
such as monitors, work only with either Apple II or Macintosh computers. 


Compatibility The following guidelines are useful for determining product compatibility. 


e All Apple printers currently being manufactured will work with both Apple II and 
Macintosh computers. 


e The mouse and keyboards for the Apple IIcs and all Macintosh computers (except 
the Macintosh Plus) are similar and can be used interchangeably. 


e All Apple 5.25-inch disk drives work only with the Apple II computers. 


e Apple II monitors work only with Apple Il computers. Macintosh monitors work 
only with Macintosh computers. 


e The compatibility chart included in this module indicates exactly which Apple 
products work with a given Apple computer. 
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Summary 


Repair Process Apple aims to: 


Provide the customer with the fastest, highest quality service for the cheapest 
price. 


Apple products are made up of separate modules, such as the power supply or the 
circuit board. A module, if faulty, may be replaced as one unit. “Module swaps” are 
fast and easy to perform, 


Apple technicians replace faulty modules from a supply of new or reworked modules 
purchased from Apple. The faulty module is then shipped to an Apple repair facility, 
where automated test equipment can diagnose and repair it. A new or reworked 
module is sent back to the technician to replace the one used in the repair. 


Technician’s Role The responsibilities of service technicians fall into two broad categories: technical 
service and customer suppott. 


All Apple service technicians must be able to: 


e identify each Apple product 
e diagnose and repair, to the modular level, each Apple product 


e access technical information as needed from the Tech Procedures Manuals, 
AppleLink libraries, and appropriate Apple personnel 


e set up and configure customers’ computers 


In addition, service technicians are expected to: 

e perform hardware and software upgrades for customers 
e enforce Apple warranties and service policies 

e provide technical support to customers 


Apple service technicians are expected to handle all problems and problematic 
customers in an evenhanded and professional manner. 
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Apple supports service technicians with a variety of resources, including training, 
procedural manuals, technical support and customer service personnel. 


Support for service technicians comes through the AppleLink communications and 
information network and through the Regional Support Centers. 


Apple provides support to its technicians and customers in four main areas: Technical, 
Administrative, Training, and Special. 


Technical Support is provided through: 


e Apple publications, like the Technical Procedures 

e AppleLink libraries and bulletin boards 

e Apple Technical support staff stationed at regional centers throughout 
North America 


Administrative support is that part of the network you work with to obtain spare 
modules and parts, and to get answers to policy questions, such as Apple warranty 
validation, reporting procedures for warranty reimbursement, AppleCare, and so on. 


Technical and service training is available through your Regional Support Center. This 
includes self-paced and interactive “home-study” courses as well as in-class hands-on 
instruction. In-class training, such as the Lab part of this course, is held at Regional 
support Centers. 


From time to time, problems arise which require special treatment. For cases like that, 
contact your Customer Service Manager. The Customer Service Manager will either 
handle the problem directly or get assistance from the appropriate manager in the 
Customer Service Organization. 
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Module | 


Seeking Assistance: When looking for assistance on a technical or administrative problem, or when looking 
the Escalation Path for information regarding training, service technicians normally follow this path: 


1. Consult the reference materials, such as the Technical Procedures or the Apple 
Service Programs manual that you have on hand. 


2. Search the AppleLink libraries or bulletin boards, if you can’t find the needed 
information in the references. 


3, Contact the appropriate staff at the Regional Support Center either by phone or by 
AppleLink. (Directions on how to do this are given in the Apple Service Programs 
manual.) 


Following this procedure ensures the efficient use of the resources provided to service 


technicians, 
Regional Support Regional Support centers—sometimes called Apple Field Service centers—were created 
Centers to provide: 


e Service Training 

e Technical Support 

e Service Administration 

for different regions of the United States and Canada. 


Customer Service Customer Service Managers provide critical support service to technicians by: 
Organization 


e Ensuring that dealers comply with Apple service standards and that service 
technicians are trained and certified. 


e Handling important accounts that are experiencing significant technical problems. 


e Handling larger policy questions. 


Continue with the Module Test. 
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Directions For each of the following problems, indicate where you would look for assistance in the 
Apple Support structure. Fill in the blanks with the corresponding letter or letters. 


Service Administration 

service Training 

Technical Support 

Customer Service Manager 

AppleLink libraries and bulletin boards 

Technical Procedures and Apple Service Programs manuals 


Amo wp 


1, | You need to order a part. 


2, Accustomer claims that 5 new Macintosh SEs he has just purchased are 
defective with the same problem. 


You want to learn how to repair a new product. 


4. _ You need to order AppleLink. 


5, ——— The first place you look when you have a question about a technical 
procedure. 


You have a technical question that isn’t covered 
in the technical manuals, 
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Module Test 


Directions For each of the following questions, circle the letter that corresponds to the correct 
answer. 


7. Asan Apple Service Technician, you will be expected to do all of the following 
except: 
a) Identify each Apple product. 
b) Set-up and configure customer's computers. 
c) Build automated test equipment. 
d) Obtain information needed to complete a repair from AppleLink or support 
personnel. 
8. Apple Service Technicians act as representatives of Apple by: 


a) Performing hardware and software upgrades for customers. 


b) Enforcing Apple policies and warranties. 
c) Responding to customer problems and complaints in a professional manner. 
d) All of the above 

9, The Apple Repair strategy aims to get the customer up and running as fast as 
possible. To this end, Apple products are designed so that: 
a) Entire modules may be removed easily and quickly replaced. 
b) Individual components can be tested easily. 


c) Peripherals will work only with Apple II computers or only with Macintosh 
computers. 


d) Customers won't notice when something is wrong. 
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10. In its overall design strategy of peripheral devices, Apple attempts to : 


a) Make each peripheral work only with Apple II or with Macintosh computers 
whenever possible. 


b) Make each peripheral work with both the Macintosh and the Apple II 
computers whenever possible. 


c) Make peripherals with no moving parts. 


d) Bothbandc 


Directions 11. For the following items, identify the products illustrated in each item. In the spaces 
provided, write in the letters corresponding to the product names listed below . 
The first one is done for you. 


A) Apple IIcs computer 

B) Macintosh IIcx computer 
C) Macintosh SE 

D) LaserWriter IINT 

E) ImageWriter II 

F) ImageWriter LQ 

G) Apple 3.5 drive 

H) Apple 5.25 drive 

I) Apple Hard Disk 80SC 

J) Apple Scanner 
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C) 


d) 
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| 


Directions 12. For each of the systems configured below, indicate whether or not the peripheral 
devices are compatible with the computer. Draw an "X" on each component that is 
not compatible. 


Compatible | 


Incompatible 


b) 


—_____ Compatible 


—__— Incompatible 
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C) 


Compatible 


Incompatible 
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Module 


Directions Circle the correct answer. 
13, When faced with a repair problem that requires technical information, normally the 
service technician does what first? 


a) contacts the technical support staff at the regional support center through 
AppleLink. 


b) contacts the technical support staff at the regional support center by phone. 


c) looks for the information in an Apple reference publication, such as the 
Technical Procedures manuals. 


d) searches the AppleLink bulletin boards for special announcements, 
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aande 

d 
b,e , and f 
d 


f 
e or c (the usual path is to check AppleLink libraries first, then contact Technical 
Support group with a specific question). 


SSS St 


7. c (Apple repairs are accomplished by module swaps. Defective modules are 
repaired at special repair facilities) 


= SO 
$3 


11. A) Apple IIcs computer 

B) Macintosh IIcx computer 
C) Macintosh SE 

D) LaserWriter IINT 

E) ImageWriter Il 
-F) ImageWriter LQ 

G) Apple 3.5 drive 

H) Apple 5.25 drive 

I) Apple Hard Disk 80SC 

J) Apple Scanner 


a) A,E,G,H, 
b) C,F,G 
c) B,D 
d) BIJ 
12. a) compatible 
b) incompatible—5.25 drive 
c) compatible 


13. c) Normally you will check Apple publications for information first. 


You have completed this module. Check the Skills Checklist to verify that 
you have aquired the skills and knowledge listed there. 


Before continuing with the next module, refer to the evaluation booklet and © 
complete the evaluation for this module. | 
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